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SYNOPSIS 
Some data and observations of primary production and hydrographic 
parameters have been made in the region of Ubatuba (Lat. 23 0 30'S -
Long. 45°06 'W) during two seasons: summer and winter. 
The primary production varied from 1.01 mgC/m 3 /h to 28.16 mgC/m 3 /h 
in summertime and from 0.24 mgC/m 3 /h to 16.24 mgC/m 3 /h in wintertime. 
The phytoplankton production is believed to be controlled prima-
rily by the quantity of nutrient salts and there is a possibility that 
relatively nutrient-rich deeper cold waters may increase the fertility 
of the region. 
INTRODUCTION 
The rate of primary production in tropical oceanic waters 
to b e low, and it has been postulated that seasona1 cyc1es 
duction are probab1y absent on the open tropical oceans 
has becn showed 
of organic pro-
(Ryther & Menze1, 
1961). O'ur researches to present date have been made most1y in mangrove 
regions, where the va1ues determined for the primary production were charac-
teristica11y high (Teixeira et aI., 1969 ; Teixeira, 1969; Tundisi, 1969). 
The present study was undertaken in tropical bay waters, very different from 
the mangrove region waters. The bay suffers strong influence of coastal water, 
and sometimes trom the open sea. 
The purpo se of th e present investigation ~s to measure the primary 
production of organic matter in this region in re1ationship with some hydro1o-
gica1 aspects in order to determine th eir effect on th e primary production. 
This study can be considered as a pi10t experimen t, and the results wi11 be 
information for future investigations. 
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MATERIAL AND METHODS 
Sea water and p1ankton samp1es were co1lected from the inner part of the 
bay to the outer part of the Anchieta Is1and (Fig. 1), 
09:30 h during winter (Ju1y) and summer (February-March). 
between 08:30 h and 
Samp1es for a1l the 
ana1ysis were taken with a "Van Dorn" and a "Nansen" bott1e equipped with a 
reversing thermometer. The fo11owing methods of ana1ysis were employed: 
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Fig. 1 - Hap of Anchieta Island region 
showing stations where plankton 
samp1es were col1ect ed. 
PIGMENT ANALYSIS - A litre sample 
was filtered under reduced pressure 
and extracted for 24 hours in 10 m1 
of 90% aqueous acetone. Th€: spectro-
photometric determination of pigments 
was made, using the method described 
by Richards & Thompson 
the equations of Parsons 
(1952) wi th 
& Strick1and 
(1963) . The re-extraction of samples 
was made, but it showed that no 
significant amount was part of the 
pigment quantity . 
PRIMARY PRODUCTION - Measurement 
of primary production throughout the 
euphotic zone at three stations (Fig. 
1) was based on the carbon-fourteen 
method as original1y described by 
Steemann-Nie1sen (1952) and Doty & 
Oguri (1959). The determination of 
radioactivity in ampou1es was made by 
BaC0 3 
et a!. 
technique described by Ca1vin 
(1949) , and the va1ues cor-
rected to compare with the biologica1 
te chnique (Steemann-Nielsen, 1965). 
The measurements were made at the surface (100% of solar radiation) and at the 
1evels of 50%, 25%, 10% and 1%. 
these were inoculated with C14 
Water was col1ected in nontoxic samp1es, and 
and then suspended at the dep ths from which 
they were co11ected. The length of incubations was six hours. 
HYDROLOGY -
Subma rine daylight: three different filters (BG12, VG9, RG1) and a hydro-
photometer were employed in the measurement of submarine day1ight. The photo-
meter was lowered to the surface water and the va1ue obtained considered as a 
100 % of light reaching the photocell. For determining the vertical attenuation 
in the photic zone the photometer was submerged. This process was repeated for 
each different spectral filter. 
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Salinity : chlorinity measurement s were obtained by employing the Knudsen 
method, and the resulting v alu e s con v ert e d t o salinity. 
Tempe r ature : was measured with standard reversing thermometers, and the 
necessary corrections were carried t N b 1 . ou. ansen ott e Spaclng was determined 
based on the optical characteristi c s and the thermal structure of the water. 
Dissolved ox ygen : measurements wer e made using the Winkler technique, 
according to Magliocca (1965). 
Phospha te: the water samples were filtered and preserved with chloroform. 
The measurements were made with a Beck man DU Spectrophotometer employing the 
method of Strickland & Parsons (1968). 
pH : 
calomel 
was determined with a 
ele ct rodes. The value s 
Expandomatic-T M-Beckman, employing glass and 
given are only for the depths of primary 
measurements. 
Suspended mat t e r: the water samples were collected,preserved with formalin 
(40 %), and the suspended matter determined according to Tei x eira & Kutner (1963). 
RESULTS AN D DI S CUS S ION 
PHYSICAL ENVIRONMENT - Th e circulation pattern of th e regi o n is due to the 
interchange of water between th e bay and th e a djacent water masses. I f c on-
ditions in the adjacent water mass e s we r e constant, the di s tribution of con-
servative properties would be ess e ntially uniform and constant from 
surface to the bottom of the basin. The inflow of adjacent s ea water 
th e 
wi th 
varying properties, and its subs e quent mixing, produc e s th e ma j o r ch a n ge s In 
the conservative properties of the basin w a ter mass. 
During heavy rain, some fresh-wat e r in f low produc e s v ari a ti o n s onl y In the 
inner part of the re g ion, princip a lly in th e tran s p a r e n cy of th e wa t e r. Du ri ng 
g.ummertim e (Febru a ry- March), the vertical t empe ratur e di s tr i buti o n s u gge st s a 
t w o lay er sy stem: a s urfa ce l aye r wh e re t here i s some f lu c t u ati o n of t em p er a-
~ur e , and a d e ep l aye r with a const a nt tempe r a tur e . In s ummer a ch ar a ct e ris t i c 
ve rtic a l distribution r e v ea l s a surf a c e lay e r of wa r m wa t e r, it s b o u n dary 
ma rk e d b y a th e r moclin e , and s mall e r t e mp e r a tur es ch a ra c t e riz i n g th e und e rl yi n g 
w a t e r mass (T a b s I V- V). 
Durin g wint e r ( J u l y ), 
h omo&e n eo u s ( T ab s l- V). 
th e ve rti c a l t e mp era tur e di s tr i buti o n 
Th e th e rm a l s tru c tur e th ro u g h t he s u mmer se a so n may h ave 
l S t y p iça ll y 
so me e f fec t o n 
th e bi o l og i ca l p r o du c t ion du e t o th e ln c r ease of th e ver ti ca l s tab ilit y a nd to 
preve nt a p e r fec t mixi n g of t he wa t ers . 
Some va lu es of re l a t ive l y l ow sa l ini t y were fo und bo rd e rin g t he inn e r p a rt 
of t he bay , s u gges tin g some i n f l uence of ter ri ge n o u s wa t e r. Exce ptin g th es e 
va lu es, sa l i n i t y is r e 1 a ti ve1y co n s t an t (Tabs I - V). Th e c h a r ac t e ri s tic s of th e 
wa t er mass inside th e bay ca n be co n s i dered of t he same or d e r as tho s e ob-
se r ved off t he open coas t ( Em í1 sso n et a I., 1 96 3). 
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TABLE I - Hydrographic results of station I 
Suspended matter (mg/m 3 ) 
Depth T S 02 P0 4 -P pH Date (m) ( °C) (0/00) (m1/1) ( ll gA/ 1) Dry Weight lnorganic Organ i ; 
02/12/1970 0.0 27.60 34.29 4.52 0.84 8.10 10.7 4. 1 6 . _ 
2.5 27.45 34.03 4.38 0.68 8.10 23.2 11. 8 11.4 
3.5 27.45 34.69 4.52 0.73 8.11 12.9 3.8 9.1 
03/05/1970 0.0 25.20 34.81 4.52 1. 47 8.10 8.3 4.2 4.1 
2.0 24.50 35.05 4.52 1. 6 8 8.09 9.5 5.3 4.2 
3.0 24.50 35 .05 4.49 1. 59 8. 12 11. 8 6.5 5.3 
07/06 / 1970 0.0 21. 90 34.45 4.43 0.42 8.02 7.6 3.6 4.0 
2. O 21. 90 34.60 4.58 0.46 8. 14 12.4 6.4 6. O 
3.0 21. 90 34.75 4.07 0.34 8. 17 13.3 7.2 6.1 
TABLE 11 - Hydrographic results of station 11 
Depth T S O2 P0 4 -P Suspe nded matter 
(mg/m 3 ) 
Date (m) (OC) (0/00) (m1/1) (llgA/1) pH Dry Weight Inorganic Organic 
02/13/1970 0.0 27.60 34.30 4.50 0.80 8. 08 9.47 4.98 4.49 
2.5 27.40 34.18 4.51 0.60 8.10 10.51 5.73 4.78 
5. O 26.80 34.25 4.37 1. 09 8. O 7 17.30 9.45 7.85 
03/05/1970 O. O 25.20 35.34 4.61 1. 03 8.00 7. 90 3.55 4.35 
2.5 23.00 34.38 4.70 1. 29 8.10 8. 10 5. 15 2.95 
5 .0 22.05 35.40 5.00 1. 38 8.05 5.45 3.13 2.32 
07/07/1970 0.0 21. 90 34.60 4.45 0.39 8.00 10.30 6 .45 3.85 
2.5 21.80 34 .55 4.44 0.27 8.10 9.45 4.15 5.30 
5.0 21.80 34.80 4.46 0.31 8. 12 11. 05 6.41 4.64 
TABLE 111 - Hydrographic results of station 111 
Depth T S O2 P 0 4 -P Suspended matter (mg/m 3) Date (m) ( °C) (0/00) (m 1 / 1) (llgA/1) pH Dry Weight Inorgani c Organic 
02/14/1970 0.0 27.50 3 4.42 4.55 0.84 8.07 14.8 4.3 11.5 
2.5 27.00 34.59 4.55 0.89 8.09 9 .5 2.5 7. O 
5. O 26. 70 34.20 4.55 - 8.07 - - -
7.5 25.80 34.98 4.74 1. 19 8.06 17.4 5.8 11.6 
10. O 24.70 35. 10 4.31 1. 39 8.03 19.2 6.3 12.9 
03/05/1970 0.0 25.20 3 4.88 4.95 0 .91 7.98 12.5 6.1 6.4 
2.5 24.90 35.00 4.73 0.83 7.98 8.4 5.0 3.4 
5.0 23.00 35. 18 4.69 0.98 7.96 10.8 6.3 4.5 
7.5 20.95 35.51 4.28 1. 03 7.96 11. 3 4.9 6.4 
9 . O 19.45 35 . 53 4.01 1. 47 7.95 12.0 6.2 5 . 8 
07/07/1970 0.0 22.20 34.65 4.80 0.52 8. O 1 8.6 3.6 5.0 
2. 5 2 1. 70 34.70 4.71 0.52 8.00 7.3 2.2 5.1 
5.0 2 1.60 34.75 4 . 64 0.52 8. O 1 9.4 4.1 5.3 
7.5 21. 60 34.90 4.07 0.52 7.98 10.1 4.8 5.3 
9.0 21. 60 35. O 8 4.10 0.50 7.98 - -
-
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TABLE IV - Hydrographic results of station IV 
Date Dept h T S 02 PO.-p Suspended matter (m g /m 3 ) ( m) ( ° C) (O /00) (m1/1) ( )J gA/1) pH 
Dry Weight Inorganic Organic 
0 2/15/1970 0. 0 27.40 34.23 4 . 46 0.59 7.90 9.5 2.5 7 . 0 2.5 27.30 34.61 4.62 
- -
- - -5.0 27. 20 34.22 4.55 0.55 8.00 13 .5 3.5 10.0 7.5 26 . 50 34.91 4.5 4 1. 29 8.00 15 . 0 5. O 10 . 0 10.0 25.30 34.42 4 . 20 0.79 8.00 12.3 4.1 8.2 15.0 2 3. 90 35.10 4.00 1. 15 8.10 - - -20.0 19 . 40 34 . 92 3.3 2 0.94 8.80 17.0 5.0 12 . 0 25.0 18. 90 3 4 .91 3.26 - - - - -30.0 18 . 80 35 .0 1 3. 14 - - - -
-
03/15 / 1970 0.0 24.90 34.92 4.65 0.99 7.94 8.3 4.2 4 .1 2.5 23.95 35.19 4.61 1. 02 7.94 7. 1 3. 8 3.3 5 . 0 2 3 .45 35.46 4 . 77 1. 34 7.92 6.9 4.1 2 .8 7 .5 22 . 80 35 . 43 4.52 1. 31 - 7.0 4 . 1 2 . 9 10. 0 18 . 60 35.50 4. 3 8 1. 29 - 5.9 3.3 2.6 15 . O 17. 85 35.01 3 .48 1. 44 7 . 90 8.1 4.5 3.6 20.0 17.70 35 . 46 3.48 0 . 94 7.85 7.5 3 . 9 3 . 6 25 . 0 17.45 35.49 3.06 1. 39 7.90 9.3 5.6 3. 7 
30 . 0 17 . 20 35 . 50 2 . 92 1. 89 7 . 90 9.8 5.0 4.8 
07/08/1970 0.0 21.80 34 . 75 4.70 0.34 8 . 10 5.3 2.3 3. O 
2.5 21. 75 3 4. 75 4.65 - 8.10 8.5 3.1 5.4 
5.0 21. 75 34.80 4.66 0.40 7.99 9.3 4 . 0 5.3 
7.5 21. 75 35.00 4.64 - 8. O 1 - - -
10.0 21. 73 35.00 4.68 0.34 7.99 - - -
15.0 21. 73 35.10 4 . 68 0.43 8. O 1 8.5 3.4 5.1 
20.0 21. 73 35.20 4 . 70 0.41 8.00 9.3 4 . 3 5 . 0 
25.0 21. 70 35.10 4 . 47 0.39 8 . 00 7 . 2 2.9 4.3 
30.0 21. 65 35.20 4.45 0.40 8.00 10 . 8 4.6 6.2 
TABLE V - Hydrographic results of station V 
Depth T S 02 PO.-p Suspended matter (mg/m 3 ) Date pH (di) ( °c) (%0) (m1/1) ()JgA/1) Dry Weight Inorganic Organic 
02/16/1970 0.0 26 . 20 35.00 4.45 0.43 7.90 6.5 3.2 3 . 3 
5.0 26.00 35.01 4.49 - - - - -
10.0 25.10 35.10 4.37 0.29 7. 90 7.4 3.8 3.6 
15 . 0 22.60 35. O 8 4.41 0.53 7.90 5.3 3.4 1.9 
20.0 18.10 35.15 3.30 0.37 8.00 4.9 2.8 2.1 
25.0 17.30 35.25 3.20 - 8.10 5.1 3.7 1.4 
30.0 17.10 35.38 3.10 - - 7.2 4 . 1 3 . 1 
03/05/1970 0.0 23.20 35.07 4.66 0.89 7.82 5.9 3.5 2 .4 
5.0 18.70 35 . 47 4 . 55 0.94 7.93 6.4 3 . 3 3.1 
10.0 17.90 35.45 4.23 0.78 7.98 - - -
15.0 17. 10 35.46 3.24 1. 38 8.01 5.3 2.6 2.7 
20.0 16.30 35. 41 2.75 1. 50 7.96 4.7 2.2 2.5 
25.0 15.90 35.46 2.72 1. 29 7 . 94 5.1 2.4 2.7 
30.0 15.40 35.48 2 . 71 1. 43 8.00 5.2 3.0 2.2 
07/10/1970 0.0 21. 50 34.95 4.68 0.15 8 . 05 2.5 1. 4 1.1 
5.0 21. 48 35.10 4.71 - 8.00 2.3 1.3 1.0 
10.0 21. 48 35.27 4.59 0.09 8.00 3 . 4 1.4 2.0 
15.0 21. 48 35.30 4.63 - 8.03 2.1 1.2 0.9 
20 . 0 21. 45 35.34 4.60 0 . 12 8.00 4.0 1.7 2.3, 
25.0 21. 45 35.37 4.50 0.04 8.00 1.9 - -. 
30.0 21. 45 35.32 4.43 0 . 05 8.00 2 . 1 1.4 0.7 
CHEMICAL ENVIRONMENT 
Nutrient: in this work, only inorganic phosphate was measured. The lowest 
value determined was 0.04 ~gA/l at station V (Tab. V) and the highest wa s 1.89 
~gA/l at station IV (Tab. IV). These results seem to confirm that the influ-
ence of terrigenous water is not of great significance to the fertility of the 
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whole region. Relatively high levels were found in the summer, principally due 
to the influx of cold water in the region (Tab. IV), and low levels in the 
winter. 
pH: marked seasonal differences were not observed at any station but in 
the inner part of the bay high leveIs were found (Tabs 1-11). 
Dissolved oxygen: vertically, the oxygen distribution did not show any 
systematic variation in the shallow water (Tabs 1-111), but during the summer 
the deep stations were characterized by a distinct two-layered system: a thin 
surface water layer (0.0 m - 15.0 m) showing high oxygen leveIs and low tempe-
rature waters with relatively low leveIs of oxygen. This decrease with depth 
indicates the influx of coastal and oceanic wate r in the region. 
LIGHT CONDITIONS AND SUSPENDED MATTER The submarine daylight measure-
ments constitute a basic study for marine environments in which productivities 
studies are being made. The vertical attenuation and changes in the quality of 
the light penetration may change the depth of the euphotic zone and certainly 
the primary productivity, the distribution and the composition of the phyto-
plankton. In the inner part of the region, the spectral distribution resembles 
that of turbid coastal waters,with a maximum in the green part of the spectrum 
(Fig. 2). In the other stations some differences were found, with a maximum in 
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the green or in the blue part of the spectrum (Figs 2-3), 
ence of coastal and of oceanic water. 
showing more influ-
Suspended matter: vertically, the suspended matter did not show a charac-
teristic pattern, and horizontally the distribution showed a gradual decrease 
from the inner part of the bay to the open region, principally in summer, 
probably due to fresh-water admisture: the total suspended matter ranged from 
1.90 mg/m 3 at station V (Tab. V) to 23.20 mg/m 3 at station I (Tab. I). 
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PRIMARY PRODUCTION Dne of the problems in productivity research is to 
determine an accurate measurement of primary production. 
The estimate of the rate of carbon fixation in marine environment has been 
approached in several ways. In this paper, the data were presented based on 
the measurements of the photosynthetic rate of samples of the natural phyto-
plankton populations. The method of labeled carbon (Cl~), assumed to be the 
most accurate, was used to determine the production. However, we must take 
into account that this methodology only gives an instantaneous measure of the 
production of a small sample of the population in an artificial environment at 
a particular time. While ideal conditions were not completely reached in the 
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present work, the results are con s id e red only as information to pave the way 
for future research . Usually the in - situ incubations were carried out from 
midday to sunset. The results of the half-day incubations were doubled to 
obtain an estimate of the production that occurred during the day. 
The disadvantage of the C14 method is that it does not measure the amount 
of the respiration, therefore it does not give information on gross production, 
ecologically very important. The data presented in this work have not been 
corrected for respiration nor f o r e x cr e tion, although we think that during the 
hours of high light intensit y s ignificant values of excretion may occur. The 
main factors determining primary producti o n are the size and efficiency of the 
phytoplankton population, th e nutrients available in the euphotic zone, and 
the radiant energy. The size and effi c iency of the phytoplankton population 
seems to be influenced by variations in the stability of the water column. The 
variable stability may incr e as e the repl e nishement nutrient l.n the euphotic 
zone. The problem of the nutrient production relationship is very complex, and 
in this paper only data on phosphate are presented. However, some e x perimental 
work carried out (unpub 1. ) seems to indicate that nitrogen compounds are th e 
principal limiting factor 
increase of chlorophyll 
in this regi o n 
from 1.62 mg/m 3 
(the addition of N03-N produced an 
to 7.56 mg/m 3 during 53 hours o f 
incubation) . 
The radiant energy is sufficient during alI seasons and has an inhibitory 
effect during cloudless days (Fig. 4). Us ually relatively high light intensit y 
reaches the bottom (Figs 2-3). 
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The results showed that the material produced within the bay contributes 
towards the productivity of the coastal region (Tab. VI). 
TABLE VI - Data for primary production, chlorophyll-a content and submari n e 
daylight 
Subrnari ne Depth Ch lorophy ll-a Prirnary production (i n si tu) Date Station Daylight 
(% ) (rn) (rng/rn 3 ) rngC/rn 3 /h rngC/rn 3 /day 
02/12/1970 I 100 0.0 4.211 28.16 337.92 
50 1.9 3.914 12.56 150.7 2 
25 3.9 5.581 2.85 34.20 
07/06/1970 I 100 0.0 2.971 16.24 162.40 
50 1.0 2. 894 5.10 51.00 
25 2.5 3.619 O .24 2.40 
02/1'4/1970 III 100 O. O 1. 168 11. 27 135.24 
50 2.8 1. 176 7.92 95. 04 
25 7.8 1.606 7.85 93.00 
10 11.0 2.284 4.44 53.28 
07/07/1970 III 100 0.0 2. 049 10.67 106.70 
50 1.4 1.665 0.58 5.80 
25 3.4 2.037 4. 76 47.60 
10 7. 1 2.128 3.13 31.30 
02/15/1970 IV 100 0.0 1.282 9.85 11 8 .20 
50 3.0 1. 648 5.81 69.72 
25 7.4 1.906 6.09 73. 08 
10 10.8 2.429 3.43 41.16 
1 18.5 2. 103 1. O 1 12.12 
07/08/1970 IV 100 0.0 1.179 5.68 56.80 
50 3. O 1. 250 0.24 2.40 
25 5.7 1. 457 0.92 9.20 
10 9.6 1.310 - -
1 20.5 1.556 1. 70 17.00 
RESUMO 
Alguns estudos preliminares f o r am i n i c i ad o s na regiao de Ubatuba (Lat. 
23 0 30'S - Long. 45 0 06'W), tendo em vista a obtenção de dados sobre as caracte -
rísticas hidrologicas da região. Concomitantemente, foram realizadas medidas 
sobre a produção primaria utilizando-se o método do carbono-14. Corno dado com-
plementar, determinamos também o "standing-stock" expresso em mg de clo ro-
fi la-a por m3 • 
tintas a saber: 
As coletas e observações foram realizadas em duas épocas dis-
durante o inverno (julho) e verao (fevereiro-março). Muito 
embora seja um trabalho preliminar, concluímos que a produção primaria e con -
trolada fundamentalmente pela quantidade de nutrientes disponíveis, havendo 
dois sistemas de fertilização das aguas: aguas frias (de origem oceânica) e 
águas terrígenas 
trica) . 
(provenientes da drenagem devido à precipitação pluviomé-
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